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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital image 
processor capable of performing a preferable image 
processing corresponding to respective kinds of image 
patterns recorded in one image by providing a means for 
setting the distribution of image data by means of a 
selector and the synthesis ratio of images by means of a 
synthesis means. 

SOLUTION: Image data outputted from a scanner 12 are 
supplied to a selector 24 and a discrimination means 20, 
and are distributed by the selector 24 corresponding to 
an instruction of the discrimination means 20 and/or an 
instruction means 22, then processed in processing 
parts 28a-28c corresponding to image patterns carried 
by respective picture elements (images). In this case, 
image processing is performed so as to beautifully finish 
the skin of a human in the processing part 28a, sky in 
the processing part 28b and a background in the 
processing part 28c respectively. The discrimination 
means 20 determines which area of images read by the 

scanner 12 is to be processed in which one of the processing parts 28a~28c and further 
determines a ratio at the time of synthesizing the images processed in the different processing 
parts in an image synthesis means 26. 
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* NOTICES * 

•7PO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image processing system characterized by to perform an image processing to the 
image data supplied from the image data source of supply, and to have two or more image- 
processing sections which are the image processing systems made into the image data for an output, 
and process said image data, the selector which distributes image data to said image-processing 
section, a synthetic means compound the image data processed in two or more of said image- 
processing sections, and a setting-out means set up distribution of the image data based on said 
selector, and the synthetic rate of the image by said synthetic means. 

[Claim 2] The image processing system according to claim 1 with which at least one of said the 
image-processing sections has the description in one [ at least ] processing of color reproduction 
conversion and image structure. 

[Claim 3] The image processing system according to claim 1 or 2 with which said setting-out means 
distributes image data on the basis of a chromaticity. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the digital image processing 

system used suitable for a digital photograph printer. 

[0002] 

[Description of the Prior Art] The so-called direct exposure (analog exposure) of baking to the 
sensitive material (photographic paper) of the image photoed by photographic films (it considers as a 
film hereafter), such as current, a negative film, and a reversal film, which projects the image of a 
film on sensitive material and carries out field exposure of the sensitive material is in use. 
[0003] On the other hand, in recent years, the printing equipment using digital exposure, i.e., the 
image recorded on the film, was read in photoelectricity, and after making the read image into a 
digital signal, various image processings were performed and it considered as the image data for 
record, and scan exposure of the sensitive material was carried out by the record light modulated 
according to this image data, the image (latent image) was recorded, and the digital photograph 
printer considered as a print (workmanship) was put in practical use. 

[0004] By the digital photograph printer, as digital image data, since image data processing can 
determine the exposure conditions at the time of printing, an image A jump of the image resulting 
from a backlight, speed light photography, etc., amendment of TSUBURE, sharpness (sharp-izing) 
processing, Amendment of color FERIA or concentration Ferrier, amendment of undershirt exposure 
or exaggerated exposure, amendment in short of the circumference quantity of light, etc. are 
performed suitably, and the high-definition print which was not obtained can be obtained in the 
conventional direct exposure. And an output is possible also for composition and image division of 
two or more images, and the print which could perform composition of an alphabetic character etc. 
by image data processing further, responded to the application, and was edited / processed freely. 
And according to the digital photograph printer, since it can supply image data to a computer etc. or 
it it not only outputs an image as a print (photograph), but can be saved at record media, such as a 
floppy disk, image data can be used for various applications other than a photograph. 
[0005] Such a digital photograph printer consists of a scanner (image reader) which reads 
fundamentally the image recorded on the film in photoelectricity, an image processing system which 
carries out the image processing of the read image, and determines the exposure conditions of image 
recording, and a printer (image recording equipment) which carries out scan exposure of the 
sensitive material according to the determined exposure conditions, performs a development and is 
considered as a print. 

[0006] With a scanner, incidence of the reading light injected from the light source is carried out to a 
film, the projection light which supports the image photoed by the film is obtained, and after reading 
an image and performing various kinds of image processings if needed by carrying out image 
formation of this projection light to image sensors, such as a CCD sensor, and carrying out photo 
electric translation to them with an image formation lens, it sends to an image processing system as 
image data (image data signal) of a film. An image processing system performs the image processing 
according to the conditions which set up image-processing conditions and were set up from the 
image data read with the scanner to image data, and sends it to a printer as image data for image 
recording (exposure conditions). If it is equipment using light beam scan exposure, while modulating 
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a light beam according to the image data sent from the image processing system and deflecting this 
light beam to a main scanning direction by the printer, for example By conveying sensitive material 
in the direction of vertical scanning which intersects perpendicularly with a main scanning direction, 
sensitive material is exposed by the light beam which supports an image (burned), and a latent image 
is formed, and subsequently, the development according to sensitive material etc. is performed and it 
considers as the print (photograph) with which the image photoed by the film was reproduced. 
[0007] 

[Problem(s) to be Solved by the Invention] The scanner read in the image processing system used for 
such a digital photograph printer etc. (). Or creation of the gray level histogram of the image data 
supplied from others to an image, Compute image characteristic quantity, such as highlights (least 
concentration) and a shadow (maximum density), and an image is analyzed. According to it, the 
image-processing conditions of various kinds of image processings, such as various kinds of image- 
processing conditions, for example, gray balance (color-balance) adjustment, gradation adjustment, 
compression (grant of the bonnet baking effectiveness in direct exposure) of an image dynamic 
range, and sharpness (sharp-izing) processing, are set up. 

[0008] Here, although various patterns, such as a person and scenery, are usually recorded on the 
image of one sheet (one coma), the optimal image-processing conditions may lead to degradation of 
image quality in another pattern also on the optimal image-processing conditions to a certain pattern 
depending on the case rather than may be common to various kinds of patterns. For example, the 
sharp high image of contrast is liked in patterns, such as scenery. On the other hand, by a person's 
skin, especially the female face, graininess is low and a fine image is liked. However, if it sets up so 
that image-processing conditions may be doubled with scenery etc. and the sharp high image of 
contrast may be reproduced, expression is hard, and the face of the person of the image reproduced 
there becomes the sensibility whose skin moreover got chappy, and is not desirable in image quality. 
On the contrary, if image-processing conditions are set up according to a person's face, it will 
become the sensibility to which the background faded. 

[0009] The object of this invention is a digital image processing system used for a digital photograph 
printer etc., and is to offer the image processing system which makes it possible to output the high- 
definition print with which the desirable image processing could be performed, it is various scenes 
and the high definition image was reproduced corresponding to various kinds of patterns (part) 
recorded into the image of one sheet (one coma), such as a person and a background. 
[0010] 

[Means for Solving the Problem] In order to attain said object, this invention performs an image 
processing to the image data supplied from the image data source of supply. Two or more image- 
processing sections which are the image processing systems made into the image data for an output, 
and process said image data, The selector which distributes image data to said image-processing 
section, and a synthetic means to compound the image data processed in said two or more image- 
processing sections, The image processing system characterized by having a setting-out means to set 
up distribution of the image data based on said selector and the synthetic rate of the image by said 
synthetic means is offered. 

[001 1] Moreover, it is desirable that at least one of said the image-processing sections has the 
description in one [ at least ] processing of color reproduction conversion and image structure. 
[0012] Furthermore, it is desirable that said setting-out means distributes image data on the basis of a 
chromaticity. 
[0013] 

[Embodiment of the Invention] Hereafter, the image processing system of this invention is explained 
to a detail based on the suitable example shown in an attached drawing. 

[0014] The block diagram of the photograph printer which uses an example of the image processing 
system of this invention for drawing 1 is shown. The photograph printer 10 shown in drawing 1 is 
the above-mentioned digital photograph printer, has the scanner 12 which reads in photoelectricity 
the image photoed by the film, the image processing system 14 (it considers as a processor 14 
hereafter) of this invention, and the printer 16 which exposes sensitive material (photographic paper) 
according to the image data outputted from the processor, performs a predetermined development, 
and is outputted as a print (workmanship), and is constituted. 
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[0015] A scanner 12 is a well-known image reader which reads in photoelectricity the image photoed 
by films, such as a negative and reversal, by slit-scanning exposure or field exposure using image 
sensors, such as a CCD sensor. If it is equipment which reads the image of a film by slit scanning, 
for example, being located in a predetermined reading station using red (R), green (G), and the line 
CCD sensor corresponding to each reading of blue (B) in three primary colors While carrying out 
scan conveyance of the film for a longitudinal direction in accordance with the direction of vertical 
scanning which intersects perpendicularly with the extension direction (main scanning direction) of a 
line CCD sensor By irradiating the reading light of the shape of a slit which extends in a main 
scanning direction at said reading station By carrying out slit scanning of the film two-dimensional 
by reading light, and carrying out incidence of the projection light which penetrated the film to a line 
CCD sensor, it decomposes into the three primary colors and the image photoed by the film is read 
in photoelectricity. On the other hand, if it is equipment which reads the image of a film by field 
exposure, the coma with which image reading of a film is presented is fixed to a predetermined 
reading station, for example using an area CCD sensor. By carrying out the sequential exposure of 
the reading light of R, G, and B by which modulated light was carried out to this reading station with 
the color filter etc., and reading the obtained projection light in photoelectricity by the area CCD 
sensor one by one, it decomposes into the three primary colors and the image photoed by the film is 
read. 

[0016] The output signal (image data) from a scanner 12 is sent to a processor 14. A processor 14 
performs a predetermined image processing to the supplied image data, and makes it the image data 
for an output. In addition, although drawing 1 mainly shows the image-processing-related part A 
processor 14 is what also performs control and management of the photograph printer 10 whole. To 
a processor 14 The memory which memorizes information required for actuation of CPU which 
performs control and management of the photograph printer 10 whole which contains a processor 14 
besides the illustrated part, and the photograph printer 10 etc., a means to determine the drawing 
value of the variable aperture 24 in the case of this scan and the storage time of the CCD sensor 34, 
etc. are arranged. Furthermore, it has the display which displays a keyboard for the photograph 
printer 10 to input various conditions, selection of processing, directions, directions of image 
adjustment, etc., a mouse, the image that the supplied image data supports, and these are connected 
at least to each part through CPU of a processor 14 (CPU bus) etc. 

[0017] Moreover, record media, such as means of communications, such as imaging devices, such as 
an image reader, a digital camera, and a digital camcorder, LAN (Local Area Network), a computer 
communication network, etc. which definition is not carried out to the scanner 12 which reads in 
photoelectricity the image with which the image data source of supply which supplies image data to 
the processor 14 of this invention was photoed by the film, for example, read the image of a 
reflection copy, a memory card, and MO (magneto-optic-recording medium), etc. are available. 
[0018] A processor 14 has the image-processing means 18, the image distinction means 20 (it 
considers as the distinction means 20 hereafter), the image-processing directions means 22 (it 
considers as the directions means 22 hereafter), a selector 24, and the image composition means 26, 
and is constituted. 

[0019] The image-processing means 18 is a part which performs a predetermined image processing 
to output pan image data from a scanner 12. In the image processing system 14 concerning this 
invention, the image-processing means 18 has two or more image-processing sections 28 (28a, 28b, 
28c ....), and is constituted. Each image-processing section 28 is a well-known image-processing 
means by which filters, such as the look-up table (LUT) and matrix computing element which 
perform various kinds of image processings, such as compression (grant of the bonnet baking 
effectiveness in direct exposure) of a gray balance adjustment (color-balance adjustment), gradation 
amendment, concentration adjustment, saturation adjustment, sharpness (sharp-izing) processing, 
granular control, and image dynamic range, to output pan image data, and a low pass filter, etc. put 
together and consist of scanners 12. Here, each image-processing section 28 (it considers as the 
processing section 28 hereafter) performs a different image processing according to patterns, such as 
a person's face, empty, and a background (scenery). In addition, each processing section 28 may 
have a different configuration in hard, a configuration may be the same in hard, or the image- 
processing parameters set up may differ. 
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[0020] In the example of a graphic display, processing section 28a performs an image processing so 
that a person's skin, especially a face may be finished beautifully, the texture with a person's 
specifically beautiful skin reproduced by the print which is beige and is not with ZARA — the fine 
skin is liked. Processing section 28a adjusts saturation, also makes contrast soft and performs further 
the image processing which uses sharpness as a bracing eye and hangs granular control strength so 
that a person's skin may be finished beautifully. Moreover, a person's skin may set up processing 
conditions so that different color reproduction according to customers who request print creation 
since there is liking of an individual, such as fairness and the suntanned skin, may be carried out. 
[0021] Processing section 28b performs an image processing so that empty may be finished 
beautifully. Since the image with which it is beautiful azure and with which the shape of a grain is 
, not conspicuous is liked, the empty reproduced by the print adjusts saturation and performs the 
image processing which uses sharpness as a bracing eye and hangs granular control strength further 
so that this may be attained. 

[0022] Processing section 28c performs an image processing so that a background may be finished 
beautifully. Since the sharp image which MERIHARI heard is liked, the background reproduced by 
the print makes saturation and contrast height, applies sharpness strength, and performs the image 
processing which weakens granular control. 

[0023] The image data outputted from the scanner 12 is supplied to the selector 24 and the 
distinction means 20 of mentioning later, and a selector 24 can distribute it according to directions of 
the distinction means 20 and/or the directions means 22, and it is processed in the processing section 
28 according to the pattern which each pixel (image) supports. Therefore, since the optimal image 
processing can be performed according to each pattern, such as the skin of the person of the image 
recorded on subject-copy images of one sheet, such as an image of one coma photoed by the film, 
empty, and a background, according to the image processing system of this invention, various kinds 
of patterns which exist in the subject-copy image of one sheet can obtain the high definition print 
reproduced the optimal. 

[0024] In the above image processing, sharpness and granular control are performed using a circuit 
as shown in drawing 2 by dividing an image into a high-frequency component (H), and the number 
component of medium frequency (M) and a low frequency component (L). In the circuit shown in 
drawing 2 , while hanging a high-frequency component on ejection, hanging the image which passed 
LPF-1 on LPF-2 [ bigger ] further and taking out a low frequency component by the thing which 
passed LPF-1 and for which it fades and an image (image data) is lengthened from a subject-copy 
image, the number component of medium frequency is taken out by [ which faded although LPF-2 
were passed, and passed LPF-1 for the image ] fading and lengthening from an image. 
[0025] Here, in the example of a graphic display, although the number component of medium 
frequency which human being senses unpleasant is fundamentally controlled strength when a print is 
observed, correlation of a color is seen simultaneously and granular control and sharpness processing 
are controlled. For example, in the so-called edge parts, such as human being's eyes and an edge of 
leaves and a building, although the three primary colors of R, G, and B change with correlation 
mutually, there is no correlation in the graininess resulting from a negative etc., and it changes to the 
three primary colors of R, G, and B at random at it. Therefore, in the part from which a color 
changes with correlation, the high definition image which uses granular control as a bracing eye also 
of the number component of medium frequency, strengthens sharpness, has MERIHARI because any 
frequency component strengthens granular control when the three primary colors of R, G, and B 
change to reverse without correlation, and is not with ZARA (the shape of a grain is not 
conspicuous) is obtained. 

[0026] The distinction means 20 determines the rate at the time of compounding the image processed 
in the further different processing section 28 with the image composition means 26 by determining 
which field of the image read with the scanner 12 is processed in which processing section 28. The 
directions means 22 performs the same actuation as the distinction means 20 according to the 
directions of a user using the mouse connected to the image processing system 14 (photograph 
printer 10), a keyboard, a display, etc. A selector 24 distributes and sends image data to each 
processing section 28 according to the directions from the distinction means 20 and the directions 
means 22. Furthermore, according to the directions from the processing means 20 and/or the 
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directions means 22, the image data processed in each processing section 28 is compounded by the 
well-known approach using a pixel number (pixel address) etc., and the image composition means 26 
outputs it to a printer 1 6 as image data for an output. 

[0027] Fundamentally, the distinction means 20 looks at the chromaticity of an image (each pixel), 
distinguishes the pattern of an image, determines which pixel (pattern) is processed in which 
processing section 28, and takes out directions to a selector 24. For example, in the example of a 
graphic display, the distinction means 20 looks at the chromaticity (a hue and saturation) of each 
pixel of image data, and it takes out directions to a selector 24 so that the pixel to image-processing 
section 28b with the other pixel which the pixel (field) judged to be beige judged to be azure at 
processing section 28a may be sent to image-processing section 28c. 

[0028] Moreover, the distinction means 20 may determine which pixel is processed in which 
processing section 28 using the automatic extracting approach (body extract algorithm) of various 
kinds of well-known bodies. As the automatic extracting approach of the body, are indicated by JP,9- 
13 8470, A, for example. Evaluate beforehand the approach of extracting a specific color, the method 
of extracting a specific configuration pattern, and equivalent to a background, then the body (body) 
extract approaches that plurality differs, such as an approach of removing the field presumed, define 
weight, and the body is extracted by each extract approach. The method of responding to an opium 
poppy with weight and its result by the weight which defined the extracted body, and judging and 
extracting the body is illustrated. Moreover, are indicated by JP,9-138471,A as the another body 
extract approach. After measuring the concentration of two or more points or the brightness in an 
image, calculating the variation and variation's setting up the point beyond a predetermined value as 
a reference point Set up the retrieval range and the retrieval direction pattern using variation, such as 
concentration, etc. by predetermined within the limits from a reference point, and variation, such as 
concentration in the direction which is retrieval within the limits and shows the retrieval direction 
pattern, searches the part beyond a predetermined value. Subsequently, it repeats searching on the 
basis of this part, and the method of connecting the reference point searched and set up and 
extracting the body is illustrated. In this invention, the body extract approach indicated by each 
official report, such as JP,4-346333,A, 5-158164, 5-165120, 6-160993, 8-184925, and 9-101579, 
besides this is also suitably available. 

[0029] Moreover, the distinction means 20 sets up and directs the synthetic rate of the borderline of 
the image (image data) processed by the image composition means 26 in each processing section 1 8. 
As mentioned above, the image composition means 26 is divided for every field, and although it is 
the part which compounds the image processed in the different processing section 1 8, if each image 
is connected as it is, it will become what has a very unnatural image. Therefore, the distinction 
means 20 so that the relation by the borderline part of each image processed in each processing 
section 1 8 may become smooth The rate in the borderline at the time of performing weighting of 
each image in this part, and compounding each image so that a synthetic rate may become 50% from 
1 00% by the way point continuously toward change, for example, the image compounded, and may 
become 0% eventually The synthetic rate of an image is set up and directions are taken out to the 
image composition means 26. 

[0030] On the other hand, the directions means 22 is a part which performs actuation which the 
distinction means 20 performed according to directions of the user using a mouse, a keyboard, a 
display, etc. There is especially no definition in the approach of distinction directions of the image 
by the user, and various kinds of approaches are available, for example, the approach of starting the 
skin, empty, etc. of the person who displays the image supplied from the scanner 12 on a display and 
by whom the corresponding processing section 1 8 is set as it using a mouse etc. — or one point, such 
as a person's skin and empty, or two or more points are directed using a mouse etc., and the approach 
of carrying out automatic extracting of the skin field etc. from the continuity of an image (for 
example, chromaticity) etc. is illustrated. Moreover, an automatic judgment may be made from the 
chromaticity of the field where the user could input, and directions could be taken out to the selector 
24, or the directions means 22 was distinguished etc., and directions of in which processing section 
18 to process the distinguished field may take out directions to a selector 24. The borderline field 
which definition does not have in the directions approach of a synthetic rate, either, for example, 
carries out weighting in the case of image composition is appointed beforehand, change of a 
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synthetic rate may be directed at percent, or the image after composition may be displayed on a 
display, point directions may be carried out with a mouse etc., and a synthetic rate may be directed. 
[0031] In addition, it sets to the image processing system 14 of this invention. Definition is not 
carried out to performing distinction of an image, and composite directions with either the distinction 
means 20 and the directions means 22. For example, a user may correct the skin field which the 
distinction means 20 distinguished with the directions means 22, you may process in each processing 
section 28, the directions means 22 may perform distinction of an image, and the distinction means 
20 may determine a synthetic rate, or you may be the reverse. Moreover, definition is not carried out 
to having both distinction means 20 and directions means 22, but the image processing system 14 of 
this invention may have only either. 

[0032] As mentioned above, the image data for an output compounded with the image composition 
means 26 is sent to a printer 16. A printer 16 is exposed according to the image data to which 
sensitive material (photographic paper) was supplied, records a latent image, performs the 
development according to sensitive material, and outputs it as a print (workmanship). After cutting 
sensitive material to the predetermined length according to a print, for example, record of a back 
print, While modulating three sorts of light beams, the red (R) exposure according to the spectral 
sensitivity characteristic of sensitive material (photographic paper), green (G) exposure, and (Blue 
B) exposure G, according to image data (record image) It deviates to a main scanning direction and 
record of the latent image by conveying sensitive material in the direction of vertical scanning which 
intersects perpendicularly with a main scanning direction etc. is performed, and predetermined wet- 
developing processing of the color development, bleaching fixation, rinsing, etc. is performed, and 
the sensitive material which recorded the latent image is classified and piled up, after drying and 
considering as a print. 

[0033] As mentioned above, although the image processing system of this invention was explained 
to the detail, this invention of various kinds of amelioration and modification being made is natural 
in the range which definition is not carried out to the above-mentioned example, and does not 
deviate from the summary of this invention. 
[0034] 

[Effect of the Invention] As mentioned above, since two or more image-processing sections can 
perform the optimal image processing according to various kinds of patterns according to the image 
processing system of this invention as explained to the detail, each pattern, such as a person in the 
subject-copy image of one sheet and a background, can output the high-definition print reproduced 
suitably. 

[Translation done.] 
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* NOTICES * 

JFO and INFIT are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the photograph printer using an example of the image 
processing system of this invention. 

[Drawing 2] It is an example of the processing circuit used for granular control processing of the 
image processing system of this invention. 
[Description of Notations] 
1 0 Photograph Printer 
12 Scanner 

1 4 Image Processing System 
1 6 Printer 

1 8 Image-Processing Means 

20 Image Distinction Means 

22 Image Processing Directions Means 

24 Selector 

26 Image Composition Means 
28 Image Processing Section 
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